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子阻断剂组（Ab 组）在心脏移植第 0、2、4、6 天腹腔注射 0.25mg anti-CD154
mAb + 0.1mg anti-LFA-1 mAb (ip.)，沙利度胺组（Thalidomide，TD组）从心脏







物生存期的显著延长，（13.5±4.9 VS 3.5±0.5天；P <0.01），各给药方案对皮肤
预致敏小鼠均无明显毒副作用。分析结果，与对照组相比，给药组的结果显示：
（ⅰ）不同程度的抑制心脏移植物的排斥反应；
（ⅱ）移植物内 TNF-α、IFN-γ和 IL-4表达减少，IL-2、IL-10和 Foxp3的表达增
加；移植物内细胞毒性 T淋巴细胞的细胞因子：FasL、颗粒酶 B、穿孔素显著降
低，与此同时，血清中 IFN-γ表达降低；






















IFN-γ和 IL-4及细胞毒性细胞因子 FasL、穿孔素和颗粒酶 B的水平，同时上调
IL-10和 Foxp3；显著降低外周血清中 IFN-γ的水平；明显降低脾脏 CD8+记忆 T
细胞的比例、提高 Treg细胞的表达并降低脾 T细胞的同种异体反应强度；显著
降低血清中同种异型抗体表达水平。通过该实验我们推测，沙利度胺的作用机制



















Background: Before organ transplantation, various memory cell populations
existing in transplantation are known to be key barriers. They may fight against the
effects of immunosuppressive therapies which were used to prolong graft survival,
although memory cells usually could express robust immune responses when meeting
invading pathogens. Therefore, the development of new targets, efficiency and low
toxicity immunosuppressant become the focus of researchers. Thalidomide (TD) is
the prototype of the thalidomide class of drugs, which was fould has
immunomodulatory and anti-inflammatory effects in previous studys. Although TD
has many effects on the prevention of immune rejection in organ transplantation, but,
its mechanism of action remains unclear. In our study, we investigated the potential
effect of TD on cardiac allograft protecting in alloantigen-primed mice.
Materials and methods: B6 mice were transplanted full-thickness BALB/c
trunk skin tissues that were circular pieces and diameter ≥1.2 cm . Four weeks after
transplantation, B6 mice were defined as alloantigen-prime mice. We randomly
divided Alloantigen-primed mice into 4 groups and 6 animals for each group. The
control group was given isotype antibodies; the Ab group received 0.25 mg
anti-CD154 mAb+0.1 mg anti-LFA-1 mAb (ip.) on the day of transplantation and 3
more times every alternate day; the TD group received thalidomide (100 mg/kg/day)
(ig.) on days 0–10 post-transplantation and the combined treatment group received a
combined TD and Ab therapy. Four days after transplantation, cardiac allografts,
splenic T cells and serum were harvested for analysis.
Results: Compared with the control group, the survival time of the allografts
prolonged among the group Ab and TD group (6±0.9; 6±1.1 vs 3.5±0.5 days).
Furthermore, Compared with the control group, the survival time of allografts in the
combined treatment group prolonged significantly (13.5±4.9 vs 3.5±0.5 days; P<0.05)
with no obvious toxic side effects in alloantigen-primed mice. Our results shown that















(i) allograft rejection was alleviated in different levels;
(ii) TNF-α, IFN-γ and IL-4 expression levels were reduced, while IL-2, IL-10 and
Foxp3 expression levels were increased within the grafts; the Cytokines of cytotoxic
T lymphocytes (CTL): Fasl, Granzyme B, Perforin were significant reduced within
the grafts; meanwhile, IFN-γ expression level was also reduced in peripheral blood;
(iii) the proportion of CD8+ memory T cells was significantly reduced while the
expression of regulatory T cells (Tregs) was enhanced in the spleen of the recipients;
(iv) the proliferation of T cells were inhibited significantly in a mixed lymphocyte
reaction (MLR)；
(v) the levels of alloantibodies were also decreased in recipients' sera.
Among all these changes, the combined treatment group showed the most
significant changes.
Conclusions: In vivo administration of TD exerted beneficial effects when
combined with anti-CD154 mAb and anti-LFA-1 mAb in alloantigen-primed mice to
prolong the survival time of heart grafts, although it was unable to achieve tolerance.
Our findings focus on the synergistic effects of TD combimed with co-stimulatory
blocking antibodies. The combined treatment group works by reducing the expression
TNF-α and IFN-γ of Th1 cytokines,reducing the expression IL-4 of Th2 cytokines,
inducing IL-10 of Tr1 cytokine and Tregs, meanwhile Inhibited the cytotoxic
cytokines: FasL, Granzyme B and perforin within the graft; and also reduced IFN-γ in
serum; inhibited memory T cells, meanwhile, enhanced the expression of Tregs in the
spleen; inhibited the proliferation of T cells in the spleen and decreased levels of
alloantibodies in recipients' sera. All these change extended the graft survival time. we
guess that there was more potential utility of TD had not discovered what deserves
further exploration in the organ transplantation field.

























































基本技术一直沿用到今天。在 1902〜1910年间，特别是 Carrel 1904年到了芝加
哥与 Guthrie合作等开展了一系列实验性的动物移植手术，移植的组织和器官包
括，血管、心脏、肾脏、脾脏、小肠、卵巢、睾丸、甲状腺、甲状旁腺、下肢移
植等[8〜12]。1905年媒体报道了奥地利眼科医生 Edward Konrad Zirm成功完成首
例角膜移植。1908年德国 Erik Lexer报道了首例尸体膝关节移植[13]。1920年俄
裔法国人 Voronoff将猴的睾丸移植给人，曾经掀起睾丸移植的一个高潮。1914














































美国 Gertrude B. Elion和 George H.Hitchings研制出抑制细胞增殖的药物 6-
巯基嘌呤（6-Mercaptopurine，6-MP）,1959年 Schwartz和 Dameshek首先报道
6-MP用于移植研究，使用后可以抑制免疫反应，皮肤移植物的存活时间可以得








































Collins液、Euro-Collins液[51]及 SacksⅡ液等[52]。尤其是 1988年 Belzer等[53]在
美国Wisconsin大学研制出新型的器官保存液，名为 UW液（University of








































移植 84.3万余例次；肝移植 19.4万余例次；心移植 8.7万余例次；胰肾联合移
植 2.4万余例次；单纯胰腺移植 8千余例次；肺移植 2.8万余例次；心肺联合移
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